Alpha IIb beta 3 integrin expression and function in subpopulations of murine tumors.
Subpopulations of B16 amelanotic melanoma (B16a) cells, isolated by centrifugal elutriation from enzymatically dispersed solid tumors, demonstrated different abilities to form lung colonies when injected intravenously. In contrast, no differences in experimental metastasis were observed among subpopulations obtained from Lewis lung (3LL) tumors. Lung colonization by B16a and 3LL subpopulations correlated positively with observed differences (B16a) or lack of differences (3LL) in tumor cell ability to induce aggregation of homologous platelets, to adhere to subendothelial matrix or fibronectin, and with the percentage of cells in the G2/M phase of the cell cycle. Both B16a and 3LL cells express alpha IIb beta 3 integrin receptors; however, differences in the receptor expression level were found only among B16a subpopulations. Comparison of the amount of alpha IIb beta 3 receptor expressed on cell surface with tumor cell ability to induce platelet aggregation (TCIPA) and to adhere to fibronectin or subendothelial matrix revealed a positive correlation. Pretreatment of tumor cells with alpha IIb beta 3-specific antibodies inhibited tumor cell matrix adhesion, TCIPA, and lung colony formation. We propose that alpha IIb beta 3 integrin receptor expression, tumor cell matrix adhesion, and tumor cell-induced platelet aggregation can be important parameters to indicate the metastatic potential of some tumor cells and that the alpha IIb beta 3 is a multifunctional receptor involved in both tumor cell-matrix and tumor cell-platelet interactions. Further, the correlation among cell cycle phase, metastatic ability, and receptor expression suggests that metastatic propensity may be transiently expressed and/or increased in some tumor cell subpopulations.